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© Scanning circuit 

© There Is disclosed a scanning circuit composed 
of plural stages of unit circuit for releasing scanning 
pulses of two or more phases In succession from the 
unit circuits according to multiphase driving pulses, 
provided with set circuits for setting the unit circuits 
at a predetermined state and a switch circuit for 
activating the set circuit of a pre6edlng unit circuit In 
response to the 'scanning pulss, wherein the switch 
circuits are activated by driving pulses different from 
the first-mentioned driving pulses* 

FIG.3A 
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Scanning Circuit. 



BACKGROUND OF THE INVENTION 



Raid of the Invention 

The present Invention relate? to a scanning 
circuit composed of plural stages of unit circuit* for 
rereading scanning pulses of two or more phases In 
succession according to multi-phase driving pulses. 



Raffled Background Art 

Fig. 1 is a schematic circuit diagram of a 
conventional scanning circuit. 

Said conventional example la composed of n 
stages of units circuits, which release scanning 
pulses *21, *12. In succession. 

In the unit circuit of the first stage, and In the 
presence of a start pulse 4hs, a transistor M1 is 
rendered conductive by a pulse *h2 to elevate a 
potential V(1), A transistor M2 shows a conduc- 
tance corresponding to said potential V(1) which Is 
the gate potential of said transistor M3, 

Then, the pulse *h2 fa terminated and a pulse 
*hl is started, the potential of a terminal Op1 starts 
to rise through the transistor M2. Said potential rise 
is fed back to the gate of the transistor M2 through 
a capacitor C1, thereby elevating the potential 
As the rise of the potential V(1) increases the 
conductance of the transistor M2, the terminal Opl 
provides a scanning pulse *11 without voltage 
drop. 

Also safd lirst pulse 41 1 elevates the potential 
V(2) of a second stage through a transistor M3, 
Thus, at the upshift of the pulse *h2 t a terminal 
Op2 outputs a scanning pulse $21 through a tran- 
sistor MB. 

At the same lime, the pulse b2 turns on the 
transistor M1. thereby reducing the potential V{t) to 
a reference potential, Also a scanning pulse *12 of 
a third stage turns on a transistor M5 ( thereby 
reducing the potential V{2) to the reference poten- 
tial. 

In this manner the scanning pulses are gen- 
erated in succession according to the timing of the 
pulses *ha and *h2« 

fig. 2A Is a drcuit diagram showing an exam- 
ple of a signal reading device utilizing a conven- 
tional scanning circuit and Fig. 2B is a timing chart 
showing an example of the function thereof. 

In the Initial state ft is assumed that capacitors 
Cti f Ct2 respectively contain a sensor noise N and 
a sensor signal S containing noise. 



At the application of a high-level scanning 
pulse *11 with a pulse duration 7b. transistors Qt1 
and Qsl are turned on, whereby the sensor noise 
N stored in the capacitor Ctl Is released to an 
s output line OUT1 through a bipolar transistor am- 
plifier Q< 

After the noise N is read for a duratron Tc {< « 
Tb). a pulse +bc is shifted to the high level while 
the scanning pulse 41 1 remains at the high level to 
w turn on a transistor Qbc, thereby resetting the * 
capacitor Ctl and the base of a transistor n 

Then* by a scanning pulse +21 and a pulse 
* be, the sensor signal S stored In the capacitor Ct2 
Is released to an output line OUT2 tor a duration 
15 To In a similar manner. 

The nofse N and the sensor signal 3 supplied 
respectively to the output lines OUT1, OUT2 are 
subjected to a subtraction process* thereby elimi- 
nating the noise from the sensor signal S. 
io At the same time the output of the bipolar 
transistor Q Is supplied to the output line OUT1 or 
OUT2 through the turr^on resistance of a transistor 
Qs1 or QS2, thereby suppressing the feed-back 
through a diffusion capacitor and thus reducing the 
ss noise component 

However, in such conventional structure, the 
effective period of reading the signal stored in the 
capacitors Ct1 r Ct2 is To, which, as shown fn Ffg, 
23, Is very short after the subtraction of the reset- 
30 ting period for the retentive component. In the 
duration Tb of the scanning pulse. 

For this reason the signal reading device utiliz- 
ing the conventional scanning circuit is unable to 
provide a sufficiently high S/N ratio, thus being 
06 unable to achieve a high sensitivity when applied to 
an imaging sensor, 

Also fn the conventional scanning circuit since 
with the feedback resetting structure In which each 
stage is reset by the output scanning pulse of a 
40 succeeding stage, there is required an additional 
exclusive circuit for resetting the last stage, and the 
simultaneous resetting of ail the stages prior to the 
start of the scanning drcuit Is not possible, 

In order to eliminate such drawbacks there has 
** been proposed a structure of connecting resetting 

transistors respectively to the gate electrodes of ¥ 
the transistors M2 and giving a resetting pulse 
commonly to the gate electrodes of said resetting i 
transistors, but the connection of another transistor \ 
so to the gate electrode of the transistor M2 Increases 
the parasite capacity thereof, thereby reducing the 
boot strap effect. 

Also It Is possible to activate the resetting 
. transistor M4 of each stage by another pulse, In- 
stead of the scanning pulse from the succeeding 
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stage, feat the scanning circuit become Inevitably 
complex for generating such another pulse. 



SUMMARY OF THE INVENTION 

An embodiment of the present Invention elimi- 
nates or reduces the drawbacks of the conventional 
technology explained above. 

An embodiment of the present invention pro- 
vide* a dgnal reading device with an Improved m 
ratio. 

An embodiment of the present Invention pro- 
vides an Imaging device of a high sensitivity, 

An embodiment of the present Invention pro- 
vides a scanning circuit of a simple resetting struc- 
ture. 

In one aspect of the present Invention, there Is 
provided a scanning circuit composed of plural 
stages of unit circuits for releasing scanning pulses 
of two or more phases In succession according to 
multi-phase driving pulses, comprising setting 
means for setting said unit circuits at a constant 
State and switch means for activating said setting 
means of a preceding unit circuit by said scanning 
pulses* wherein said switch means Is activated by 
a driving pulse different from the first-mentioned 
driving pulse. 

The above-explained structure allows to obtain 
scanning pulses overlapped In time, thus having a 
duty ratio In excess of 50%. for example in case 
of driving a signal reading system, such scanning 
pulses allows to achieve an effective signal reading 
period longer than In the prior technology, thus 
achieving an improved S/N ratio and a higher sen- 
sitivity even In the high-speed operation 

In another asp&ct of the present Invention, 
there Is provided a scanning circuit in which unit 
circuits of plural stages are activated by two-phase 
driving pulses to release scanning pulses in suc- 
cession from said unit circuits, wherein said unit 
circuit is equipped wKh a driving circuit for releas* 
fng said driving pulse as a scanning pulse, and a 
resetting circuit connected to the control terminal of 
said driving circuit* In which ssJd resetting circuit Is 
controlled by a driving pulse supplied to the suc- 
ceeding stage thereby resetting said driving circuit 
Such use of the driving pulse supplied to the 
succeeding stage as the resetting pulse for the 
preceding stage enables the resetting of the pre- 
ceding stage and the simultaneous resetting of all 
the stages with a simple structure. 

Embodiments of the present Invention given 
by way of non-limiting example, will now be de- 
scribed with reference to the accompanying draw- 
ings, in which 



BRIEF DESCRIPTION OF THE DRAWINGS 

fig. 1 Is a schematic circuit diagram of a 
conventional scanning circuit; 
s Fig. 2A Is a circuit diagram showing an ex- 

ample of a signal reading device utilizing such 
conventional scanning circuit; 

Fig. 2B Is a timing chart showing an example 
of the function thereof; 
w fig, 3A Is a schematic circuit diagram con- 

stituting a first embodiment of the scanning circuit 
of the present Invention: 

fig. 3B Is a timing chart showing the func* 
tion thereof; 

is Rg, 3C Is a timing chart showing a collective 

resetting In said embodiment; 

Fig. 30 is a timing chart showing a collective 
high-level setting In said embodiment; 

Fig* 3E Is a circuit diagram showing a sec- 
a> ond embodiment of the scanning circuit of the 
present Invention; 

Fig. 3F is a timing chart showing the function 
of said embodiment; 

Fig. 3Q fe a circuit diagram showing a third 
SS embodiment of the scanning circuit of the present 
invention; 

Fig, 4 Is a schematic circuit diagram of a 
signal reading system of an Image sensor utilizing 
said embodiment; 
oo Fig. 5A is a chart showing the function of a 

signal reading system utilizing said embodiment; 

Fig. SB Is a chart showing the function of a 
conventional system as a reference example; 

Figs. 6A through 8C are schematic circuit 
as diagrams showing other examples of the signal 
reading system; 

figs* 7A through 7C are block diagrams 
showing current limiting means; 

Rg. 8 is a block diagram showing an imag- 
40 fng device utilizing the above-explained Image sen- 
sor; 

Fig. 9 is a chart showing the function of said 
Imaging device; 

Fig. 10 is a schematic circuit diagram show- 
4$ Ing a signal processing system In another imaging 
device; 

Fig. 11 Is a chart showing the function of 
said signal processing system; 

Rg. 12A Is a block diagram of an example of 
so color imaging device; 

Rg. 12B Is a schematic view showing an 
example of arrangement of color Alters thereof; 

F1|J* 13A Is a schematic view showing the 
principle of enlarged reading; and 
** Rg. 13B is a schematic timing chart showing 

the function of an image sensor at the enlarged 
reading. 
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DETAILED DESCRIPTION OF THE PREFERR ED 



Now the present Invention will b* clarified In 
detail by embodiments thereof shown In the at- 
tached drawings. 

flg. 3A Is a schematic drcuit diagram showing 
an embodiment of the scanning circuit of the 
present Invention, wherein transistors of sama or 
similar functions as those in the conventional ex- 
ample shown In Fig. 1 are represented by same 
symbols. 

In the present embodiment, driving pulsus +d, 
+c2, different from the driving pulses +h1, +h2 are 
utilized tor on/off control of the transistors M3 t M4, 
M7 f M8 P Mil, Ml2etc, 

Also In circuits for the feedback of an arbitrary 
scanning putee to the unit circuits of stages back 
for turning on the transistors MS, M9, Ml 3 etc. the 
feedback lines are equipped with transistors Q1, 
02, -„ which are go/off controlled by the driving 
pulsed or +c2. 

In the following the function of the present 
embodiment will be explained with reference to a 
timing chart shown In Fig. 3B. 

At first, in a unit circuit of a preceding stage, 
during the presence of a start pulse +hs. a transis- 
tor M1 Is rendered conductive by the pulse +hl to 
eiavete the potential Vt, A transistor M2 shows a 
conductance corresponding to said potential VI, 
which is the gate potential gf said transistor M2. 

Then, when the pulse +hl is downshifted and 
the pulse +h2 is upshltted, a potential V2 Is ele- 
vated through the transistor M2 and Is fed back to 
the gat* thereof through a capacitor 01. thereby 
further elevating the potential VI- Thus the conduc* 
tance of the transistor M2 Is further increased to 
transmit the pulse *h2 as the potential V2 without 
voltage drop. 

A driving pulse +c2 of a shorter duration Is 
entered in this state, whereby a transistor M3 is 
turned on to elevate a voltage V3 of the unit circuit 
of the first stage* 

Then the driving +h1 of longer duration Is 
upshttted, thereby elevating * voltage V4 through a 
transistor MG and further elevating the voltage V3 
through a capacitor C2. Consequently the pulse 
♦hi Is released as a voltage V4, which is externally 
released as a scanning pulse +11. 

Simultaneously the pulse +h1 turns on the 
transistor Ml, thereby reducing the potential VI to 
the reference potential. 

While the voltage V4 is at the high level state, 
tha driving pulse +ci of shorter duration is up- 
shifted, thereby turning on a transistor M7 of the 
unit circuit of the first stage and elevating a voltage 
V5 of the unit circuit of the second stage. 

Then, the upshift of a driving pulse +h2 ele- 



. vates a voltage V6 through a transistor MlO'end a 
capacitor C3, thereby releasing a scanning pulse 
+21. At this moment the transistor Qt of the feed- 
back line remains turned off, whereby a transistor 
ff MS also remain* In the off state. Consequently the 
voltage- V3 of the first stage remains at the high 
level, so that the scanning pulse +11 remains at 
the high level state. 

Subsequently, at the downshift of the downshift 
to of the driving pulse +h1, the voltage V4 (scanning 
pulse +11] Is shifted down, and the voltage V3 Is 
also lowered, 

A subsequent upshift Of the driving pulse +c2 
turns on a transistor M11 to elevate a voltage V7 f 
7« and also turns on transistors M8, Q1 and M3, 

The turnlng-on of the transistor M8 resets the 
voltage V4 to the reference potential Vns. 

Also the turnlng-on of the transistor Q1 turns 
on a transistor M5 by means of the scanning pulse 
20 +2t, and reduces tha voltage V3 to the ground 
potential 

The turnlng-on of the transistor M3 resets the 
voltage V2 to the ground potential 

Therefor*, as shown In Fig, 3B, scanning 

h pulses +11, +21, +ia, ,„ Bre r e| ea9Qd in succes. 
slon and in mutually overlapping manner at the 
timing of the driving pulses +hl and +h2, The 
obtained scanning pulses have a long duration with 
a duty ratio In exoess of 50%, 

oo flg. 3C is i timing chart shewing a collective 
resetting In the present embodiment and Fig. 30 Is 
a timing showing a collective high-level setting. 

As shown In Fig. 3C, the collective resetting is 
achieved by shifting the driving pulses +cl and 

35 +02 to the high level state at the same time while 
the reference voltage Vns Is at a low level state. A 
period T1 shows a collective resetting in the course 
of releasing of scanning pulses, while a period 72 
shows a collective resetting at the start of scannino 

40 operation, 

Such collective resetting function Is useful In 
an enlarged reading operation In an imaging de- 
vice, as will be explained later. 

The collective high-level setting Is achieved, as 
*fi shown In Fig. 3D, by shifting the driving pulses +ci 
or +c2 during a high level state of the rsferenca 
voltage Vns, in a period T4, the shift of the pulse 
*c2 to the high level state sets the scanning pulses 

* 12 * 1n a * the high level, and, in a period 

so T6, the shift of the pulse +ct to the high level state 

sets the scanning pulses +2t t +22 +2n at the 

high level, 

A period T3 Indicates the collective resetting 
operation explained above, 
w Fig. 35 is a circuit diagram of a second em- 
bodiment of the scanning circuit of the present 
invention. 

The present embodiment Is composed of units 
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circuits 1, 2, 3, ... commoted in multiple stages for 
releasing the scanning pulsus in succession from 
output terminals OP1, OP2, OP3, .„ of said unit 
circuits. As the structure and the function are es- 
sentially same for all the unit circuits, the following e 
explanation will be concentrated on those of the 
unit circuits 1, 2 constituting the Hrst and second 
stages. 

The unit circuit 1 of the first stage Is composed 
of a basic circuit consisting of transistors m'l m'2 iq 
end M 3, and a serial circuit consisting of resetting 
transistor* M 4 and M 10, wherein a parasite ca- 
pacitance exists between the gate electrode of the 
transistor M 2 and a main electrode thereof. 

"Rie transistor M'l Is connected, at the gate » 
electrode thereof t to an Input terminal IP1, while at 
a main electrode, to an Input terminal IPs, and at 
the other main electrode to the gate electrode of 
the transistor m'2, The aforementioned main else* 
trade of the tanslstqr m'2 is grounded through the so 
transistor M 3 and fs also connected to an output 
terminal OP1, and the other main electrode Is con- 
nected tp an Input terminal IP2. The gate electrode 
of the transistor M'3 Is connected to the Input 
terminal IPl, 2ff 

The gate electrode of the transistor M # 2 is 
grounded through the serial circuit of the resetting 
transistors M 4 and M'l Q. The gate electrode of the 
transistor M # 4 Is connected to the Input terminal 
IP1, and the gate electrode of the transistor M'lO is m 
connected to the input terminal IPs. 

the transistor M'tO Is composed of a depres- 
slon pMOS-FET of normakin type which maintains 
the "on" state In the absence of a pulse at the gate 
electrode, while other transistors are composed of s$ 
enhancement nMOS-FET of normal-on type. 

The output terminal OP1 of the unit circuit 1 of 
the above-explained structure la connected to a 
main electrode of the transistor M'l of the next unit 
circuit 2, and the gate electrode of the resetting w 
transistor M 10 thereof. The unit circuit 2 is same 
as the unit circuit 1 of the first stage except that 
the gate electrode of the transistor M'l is con- 
fleeted to a main electrode thereof, a main elec- 
trode of the transistor M'2 Is connected to the 49 
output terminal OP2, the other main electrode 
thereof is connected to the Input terminal IP1 P and 
the gate electrodes of the transistors m'3 and M'4 
ere connected to the Input terminal IP2« The gate 
electrode of the transistor NM may be connected so 
to the Input terminal IP2, 

The scanning circuit is composed of connec- 
tion, In succession, of odd stages respectively 
same as the unit circuit 1 and even stages respec- 
tively same as the unit circuit 2. „ 

The Input terminals IP1 and IPS receive two- 
phase driving pulses *ht and *h2 t and the Input 
terminal IPs receives a start pulse 4hs. 



In the following there will be explained the 
function of the present embodiment with reference 
to a timing chart shown In Fig, 3F, 

At first the pulses *hl and *h2 are simulta- 
neously shifted up, whereby the pulse *M is sup- 
plied tp the gate electrodes of the transistors MV 
and M 4 of the unit circuits of odd stages, while the 
pulse *h2 Is supplied to those of the translators 
M 3 and M 4 of the even stages. Thus the output 
terminal of each stage Is reset to the ground poten- 
tial by the transistor M # 3. and tftf gate electrode of 
the transistor M 2 of each stage is reset to the 
ground potential by the transistors lYi'4 and M'lO. 
In this manner ail the stages are collectively reset 
(period Tit). 

Then ( the upshifts of the pulses *hs and fht 
turn on the transistor M'l of the basic circuit in the 
first stage, thereby elevating the gate potential VA 
(at point Aj of the transistor M 2, whereby the 
transistor M 2 Is rendered conductive, with a con- 
ductance corresponding to the potential VA. Also 
the pulse * hi turns on the transistor M% thereby 
charging the parasite capacitance Ca (period T12), 

Then the pulse $M Is shifted down and the 
pulse *h2 to shifted up, whereby the transistors 
Ml and M 3 are turned off. At the same time the 
pulse *h2 elevates, through the transistor m'2, the 
potential Va, at a point a, of a main electrode of 
said transistor M 2. Sald"poterrttai elevation at the 
point a Is fed back to the gate electrode of the 
transistor iyi 2 through the capacitance Ca, thereby 
further elevating the potential at said point a and 
increasing the conductance of the transistoFM'2. 
Thus the pulse b2 is transmitted to the output 
terminal OPi without voltage drop. 

At the same time the potential elevation of the 
point a turns of the transistor rVN of the basic 
circuit 'of the next state, thereby elevating the gate 
potential VB, at a point of the transistor M # 2, and 
charging the parasite capacitance Cb, in a period 

m 

Then, when the pulse *h2 is shitted down and 
the pulse bl is shifted up again, the pulse *M 
elevates the potential Vb t at a point b of a main 
electrode of the transistor M'2 of the unit circuit 2 
through said transistor M'2 r and said potential Is 
fed back to the gate electrode thereof through the 
capacitance Cb thereby further elevating the poten- 
tial of the point 8. Thus the pulse *h1 Is supplied 
aa a scanning pulse to the output terminal OP2. 

In the unit circuit 1< the potential at the point A 
is reset to the ground potential, as the transistor 
M 4 is turned on by the pulse +ht, and the serially 
connected transistor M'lO Is conductive during the 
absence of the pulse *hs. Also the transistor m'3 Is 
turned on to reset the potential at the point a r 
thereby discharging the parasite capacitance d 
The unit circuit 1 Is reset in this manner (period 
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T14J. 

At the subsequent downshift of the pulse *M 
and upshift of the pulse *h? t the point* B and b of 
the unit circuit 2 are reset In a similar mannaTa* 
explained above, and the pulse *h2 Is released s 
from the output terminal OP3 of the unit circuit 3 
(period Tt5). 

Therereaiter the scanning pulses are released 
In succession from the output terminals of the 
subsequent stages with the timing of the pulses io 
tfil and *h2< with the resetting of the preceding 
stage at each release. 

Fig. 30 Is a circuit diagram of a third embodi- 
ment of the scanning circuit of the present inven* 
(Ion. 1ff 

The structure of this embodiment Is same as 
that shown fn Fig, 3e, except that the serial circuit 
of the resetting transistors M'4 and M'lO Is re- 
placed by a resetting transistor M'lO connected to 
a main electrode of the transistor M*1. The gate io 
electrode and a main electrode of said transistor 
M 10 are commonly connected to a main electrode 
of the translator M 1, and the other main electrode 
is grounded Said transistor NM0 is normals type 
as explained before. zts 

The function of the present embodiment will be 
explained in the following, with reference again to 
the timing chart shown In F|g T 3F. 

At first in a period Til, the pulses +h1 and 
*h2 are simultaneously shifted up, whereby the ao 
pulse *h1 turns on the translators m'i and M*2 of 
the unit circuits of the odd stages, and the pulse 
*h2 turns on those of the even stages. Thus the 
output terminals of the different stages are reset to 
the ground potential by the transfstors M'3, and the as 
gate electrodes of the transistors M # 2 of said 
stages are reset to the ground potential by the 
transistors M1 and M'lG, In this manner all the 
stages are collectively reset. 

The (unction in the subsequent period T12 and 40 
thereafter is same as that of the circuit shown In 
Fig* gE. except that the resetting of the preceding 
stage, namely the resetting of the point A In the 
period T1 4 and the resetting of the point B in the 
period T15. is conducted by a serial circuit com* 48 
posed of the transistors M*1 and M # 10, 

As explained above, the present embodiment, 
fn which a resetting circuit (s composed of serial 
connection of the transistors m'i and M'lO, allows 
to use the transistor m'i for charging and for $o 
resetting, thereby reducing the number of circuit 
components. 

Also the resetting of the preceding stage and 
the collective resetting of all the stages can be 
achieved with a simple circuit structure, since the ee 
resetting of the preceding stage is achieved by the 
control of the resetting circuit with a driving pulse 
for the next stage. 



Furthermore, if the resetting circuit resetting 
circuit is composed of an enhancement nMOS-FET 
and a depression ptoOS-PET, the channel doping 
step for regulating the rrMOS threshold voltage in 
the manufacturing process of the Integrated circuit 
can be utilized as the channel doping step tor 
regulating the pMOS-FET threshold voltage, so that 
the manufacturing process can be simplified. 

Fig. 4 Is a schematic circuit diagram of a signal 
reading system of an Image sensor* utilizing the 
foregoing embodiment 

Sajd image sensor Is provided wf th an m x n 
matrix arrangement of photosensor cells 51 t, St2 
etc. Said cells are selected In succession by m 
unrepresented vertical scanning circuit, and sensor 
signals 3 are respectively released from the cells 
of a selected row. As wilt be explained later, said 
sensor signals S contain noise components N of 
the ceils. 

For example, when the first row Is selected a 
pulse *tt turns on transistors Qb2, and the sensor 
signals 3 are stored In capacitors Gt2 by the read- 
ing operation of the cell* SH - Sin. 

Then the cells Sit - 81 n are reset, and transis- 
tors Qbl are turned on by a pulse *t1. Subse- 
quently said ceils are read again to accumulate the 
noise components N of the cells Into capacitors 
CM* 

In this manner the noise components N of the 
cells are stored In the capacitors CM, while the 
sensor signals S containing the noises are stored in 
the capacitors Ct2, and are supplied to output lines 
OUT1 -OUT4 according to the function of the 
present embodiment, as will be explained in more 
detail In the following, 



[Structure of signal reading system] 

The capacitors (St1 and Ct2 corresponding to 
each column of the area sensor are connected, 
respectively through transistors Qt1 and GE t In 
common to the base terminal of a buffer amplifier 
Q, Said base terminal is grounded through a tran- 
slstor Qbc, and the gate electrodes of the transis- 
tors Qbc commonly receive a pulse *bc, 

The collector elecfrode of the buffer amplifier Q 
receives a predetermined positive voltage, Also the 
emitter electrode of the buffer amplifier Q Is con- 
nected, In an odd column of the area sensor* 
through a transistor Qsl to the output line OUT1 
and through a transistor QS2 to the output line 
OUT2, and, In an even column, to the output lines 
OUT3, OUT4 In a similar manner, ■ 

The release of the output of the bipolar transis- 
tor Q through the transistor Qsl or Qs2 to the 
output lines enables to limit the current by the 
onstate resistance of said transistors as will be 
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explained later, thereby reducing the noises, This 
is effective when the scanning puffier are wide, a* 
in the present invention. 

The scanning pulsaa *11 and *21 from the 
scanning circuit 1 are respectively supplied to the 
gate electrodes of the transistor Qtl end Gs1 cor* 
responding to the first and second columns of the 
area sensor. 

The scanning pulse +12 Is supplied* In addition 
to the gate electrodes of the transistors Qt2 and 
Q*2 corresponding to the first column, to the gate 
electrodes of the transistors Gtl and Qsl cor- 
responding to the third column. Also the scanning 
pulse +22 Is supplied* In addition to the gate elec- 
trodes of the transistors Qt2 and Qs2 correspond- 
ing to the second column, to the gate electrodes of 
the transistors Qtt and Qst corresponding to the 
fourth column. Subsequent scanning pulses +13, 
*23, +14, are also supplied In a similar manner, 

The output lines OUT! * OUT4 are grounded 
respectively through transistors Or1 • Qr4. The 
gate electrodes of the transistors Qr1 and Qr4 
receive a driving pulse +c2, white those of the 
transistors QrS and Qfl receive a driving pulse 
#c1. 



Function of the signal reading system 

Fig, ISA Is a chert showing the function of a 
signal reading system of the present employing the 
present embodiment, and Fig. 68 Is a chart show* 
Ing the function of a conventional system as a 
reference example. 

When the scanning pulse *1t of a long dura- 
tion is released from the scanning circuit 1 of the 
present embodiment while the noise component N 
and the sensor signal 3 are respectively stored In 
the capacitors Ctl and Ct2, the transistors Qtl and 
Qt2 corresponding to the first column are turned on 
as explained above. 

Thus the noise component N1 corresponding 
to the first column Is released to the output line 
OUT1 through the buffer amplifier Q (see column 
of scanning pulse +1 1 in Fig, 5A), 

Then, when the scanning pulse +21 is re- 
leased, the transistors Qt1 and Qsl corresponding 
to the second columm are turned on, whereby the 
noise component N2 Is released to the output line 
OUT3 through the buffer amplifier Q (see column 
of scanning pulse +21). 

Subsequently, in response to the release of the 
scanning pulse +fg, the sensor signal 51 and the 
noise component N3 are respectively released to 
the output lines OUT2 and OUTi in a similar man- 
ner* Thereafter the sensor signals and noise com* 
ponents are released In succession as shown In 
Fig. 5A. 



The output lines OUT1 and OUT2 are reset by 
the transistors Ctrl, Qr2 at the liming of the driving 
pulses +c2, while the output lines OUT3 and OUT4 
are reset by the transistors Qr3 f Qr4 at the timing 
e of the driving pulses +c1 . 

After the lapse of a predetermined time from 
the upshift of each scanning pulse, the pulse +bc 
Is shifted up to turn on the transistor Qbc. whereby 
the capacitor Ctl or Ct2 corresponding to a column 
10 , from which the signals have been read is reset 

Fig. SB shows a conventional driving method 
for comparison, in the conventional system, since 
the signal reading Is conducted by alternately using 
the driving pulses +h1 and +h2, the effective signal 
r* reading period is shortened as already explained in 
relation to Fig. 2B. 

The signal wading system Is not limited to that 
of the above-explained Image sensor, but can be 
modified In various manners. 
20 Figs, 6A through 6C are schematic circuit dia- 
grams showing other embodiments of the signal 
reading system. 

flg« 6A shows a circuit of output by capacity 
division, white Rg. 6B shows a circuit having a 
25 scanning switch at the base of a bipolar transistor, 
and Fig« SO shows a circuit having a scanning 
switch at the emitter of a bipolar transistor. 

In the signal reading system of the present 
embodiment, as already explained above, the out- 
n put of the bipolar transistor amplifier Q is released 
to the output line OUT through the turn-on resis- 
tance of the transistor Qsl or Qs2. Said tun>on 
resistance limits the output ourrent, thereby contri- 
buting to the noise reduction. The current limitation 
jfi can be achieved not only by a resistor or the turn- 
on resistance of a transistor, but also by a slower 
upshift of the scanning pulse, 

Figs. 7A through 7C are schematic views 
showing different current limiting means, 
« Fig, 7A shows a method of utilizing the turn-on 
resistance r, r of transistors, employed in the 
above-explained signal reading system. 

Fig. 7B shows a method of relaxing, with an 
RC time constant, the upshift of the driving pulses 
45 +ht and *h2 supplied to the scanning circuit 1. 

inversely, the time constant may become too 
large due to the wiring resistances and the parasite 
capacitances in the Integrated circuit. In such case, 
as shown In Fig. 70, there may be provided a 
so buffer circuit, after the protective circuit, for reduc- 
ing the Impedance, followed by a resistor r* and a 
capacitor C1 or 02 according to the design value. 

Fig. 8 is a schematic block diagram of an 
example of Imaging device utilizing the Image sen- 
sfl sor explained above, and Fig. 9 is a chart showing 
the function thereof; 

In, Ftg, e ( a sensor 101* corresponds to the 
Image sensor sbown In Fig. 3. 
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The driving pulses fh1. *h2, *cl, *e2, fhs* 
*bc etc, are supplied from a driver 102, which 
functions according to a dock signal from a clock 
generator 103. 

As shown In Fig. 5A, the output line? OUT1 
and OUT3 of the sensor 101 release the note* 
components N. while the output tines OUT2 end 
OUT4 release the sensor signals S with a delay of 
one cycle from the corresponding noise compo- 
nents, according to the timing of the scanning 
pulses #j1 and *h2. 

Consequently, In order to eliminate the noise 
component Nl from an arbitrary sensor signal* SI, it 
Is necessary to delay the noise component Nl by 
one cyde and to effect subtraction of two signals. 
For this purpose delay lines DU of one cycle 
period are connected to the output lines OUT1 and 
OLTT3, 

The output lines Oim and OUT2 release the 
sensor signals and noise components of odd cot* 
umns of the area sensor, while the output lines 
OUTS and OUT4 release those of even columns. 

Consequently, In order to restore the original 
arrangement of the signals of the odd and even 
columns, there are provided a delay line OL2 and a 
sample-hold circuit 104, which selects a terminal a 
or b according to S/H pulse* from the clock gener- 
ator 103, 

As shown In Fig. s, the output 10a of the delay 
line DU Is the sensor signals Si', S3', ... of odd 
colummo after noise component elimination, while 
the output 10b Is the sensor signals 82', S4\ « of 
even cofumns after noise component elimination. 
Thus the sample-hold circuit 104 releases an out- 
put signal 10c composed of point-sequential sensor 
Signals SI . S3 t S3', fM according to the S/H 

pulses. 

The output signal 10c Is subjected to the elimi- 
nation of high frequency components by a low- 
pass Alter LPF1, and Is converted for example Into 
a television signal by a process circuit 105, 

The present embodiment, being capable of 
supplying scanning pulses of a large duration. aK 
lows to obtain the sensor signals S of reduced 
noises and the noise components N by the current 
limiting means. Consequently the Imaging device 
can provide a sensor signal s' of a high S/N ratio, 
obtained after the elimination of the noise compo- 
nent N from the sensor signal 8, thereby achieving 
a high sensitivity. 

Fig, 10 Is a schematic circuit diagram of a 
signal processing system In another imaging de- 
vice, and Fig. 11 1$ a chart showing the function 
thereof. 

In this signal processing system, ttie sensor 
signals S and the noise components N are sepa- 
rately formed as point-sequential signals by switch- 
es 8W3 and SW2, The output signals 10d of the 



switch SW2 are delayed by a delay line OL1 as 

output signals I0d for phase matching, and then * 

subtracted from the point sequential sensor signals 

10a to obtain sensor signals 10c without the noise 
* components, 

This signal processing system can dispense 

with a delay line, in comparison with the circuit 

shown In Rg. & 

Fig, 12A Is a schematic block diagram showing 
io an example of color Imaging device, and Fig. 12B 

Is a schematic view showing an example of the 

arrangement of color Alters thereof. 

A color sensor 201 has the structure of the 

embodiment shown In Fig. 3 on both sides of an 
rs area sensor, and has eight output tines OUT1 * 

OUT8. 

Fig. 12B shows an example of the arrange- 
ment wherein W, R and 6 respectively stand for 
white, red and' blue, 
td The output line OUT* releases the signals W1 , 
W3, „, of odd rows, the output line OUT4 releases 
the signals W2, W4. of even rows* the output 
line OUT6 releases the signals R1, R3, ,„ of odd 
rows, and the output line 0UT8 releases the eig- 
w nals 02, B4, of even rows. Other output lines 
OUT1, 3, S and 7 are used for the respectively 
corresponding noise components. 

The sensor signals of respective colors ar* 
subjected to the elimination of noise components 
90 by the subtractions explained above, whereby ob- 
tained are white signals w1 r w2 t a red signal r and 
a blue signal b. 

The white signals wl, w2 are constructed into 
the original arrangement In the above-explained 
35 manner by a *ampie-hold clrcuft 204, and are sup^ 
plied, through a low-pass filter as a lu- 

minance signal Y to a color process circuit 205, 

An adder 206 adds the red signal r and the 
blue signal b with suitable coefficients far * k,b), 
40 and an adder 207 adds the white signals w1 and 
w2 [wl + w2). 

The obtained results are subjected to subtrac- 
tion In a subtracter 208 to obtain a green signal g, 
The color signals r. g, b thus obtained are 
45 supplied, through a low^pass filter LPF2, as color 
signals H, G, B to the color process circuit 208 
together with the luminance signal y, for conver- 
sion for example into a television signal. 

In the following there will be explained an sp- 
m plication of the collective resetting function of the 
present invention, 

Hg* 13A is a schematic view showing the prin- . 
dple of enlarged reading, and Fig. 136 (s a sche- 
matic timing chart showing the driving method of 
ffe the Image sensor In the enlarged reading. 

In- ca$* of enlarged reading of the signals of an 
area 8 of the Image sensor 30V It Is necessary to 
eliminate unnecessary portions a and c In a horl* 
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aorrtal scanning 302, during the horizontal blanking 
period. 

During said horizontal blanking period, a start 
pulse *hs Is entered to release the scanning 
pulse* In eynchroitaatton w | m high-speed driving . 
pulses *h1 and M. whereby the signals of the 
unnecessary portion a are transferred at a hioh 
speed In a period ta. 

Tnen the signals of the area b to be enlarged 
are transferred at a low speed In an effective pe- « 
rlod to, and pulses f c1 and ec2 are then shitted 
up for collective resetting to Initialize the scanning 
circuit i. in this manner the unnecessary portion c 
can be eliminated without the unnecessary scan- 
ning of the scanning circuit 1. Consequently the it 
unnecessary scanning period of the scanning cfr. 
cult 1 Is limited to the period ta. thus significantly 
reduced In comparison with the prior technology 

As detafledly explained In the foregoing, the 
•canning circuit of the present Invention Is capable m 
of releasing the scanning pulses mutually overlap- 
ping In time, with a duty ratio in excess of 50%, 
Therefore, for example In an application for driving 
a signal reading system, the effective signal read- 
ing period can be made longer than In the conven- «s 
flonal technology, so that a high S/N ratio and a 
high sensitivity can be attained even In a high, 
speed operation, * 



Claims 



1 A scanning circuit composed of unit, circuits 
connected in plural stages, for releasing scanning 
pulses of two or more phases In succession from ss 
said unit circuits according to mufti-phase driving 
pulses, comprising; 

setting means for setting «ld unit circuits in a 
constant state; end 

awitoh means for activating said setting means of a <o 
preceding unit circuit by said scanning pulse; 
wherein said switch means are operated by driving 
pulses different from the flrst-memtened driving 

2. A scanning olrcuit according to claim 1 « 
further comprising photoelectric converting ele- 
ments of at least a line to be scanned by said 
Scanning pulses. 

3. A scanning circuit for releasing scanning 
pulses in succession from unit circuits of plural so 
stages by driving said unit circuits alternately with 
wo-phase driving pulses, wherein each of said unit 
cfroutts comprises a drive circuit for releasing said 
driving pulse as a seaming pulse and a resetting 
arcuM connected to a control terminal of said drive as 
circuit wherein said resetting circuit Ut controlled 

by e driving pulse supplied to a next stage to effect 
resetting control of said drive circuit. 



4. A scanning circuit according to claim 3, 
wherein said resetting circuit Is composed of a 
aerial circuit of a first normaf-off transistor and a 
second normals transistor, In which said first 
fransistor Is controlled by a driving pulse supplied 
to said next stage while said second transistor Is 
controlled by a start pulse or an output pulse from 
a preceding stage. 

5, A scanning circuit according to claim 3 
further comprising- photoelectric converting ele- 
ments of at least, a line to be scanned by said 
scanning pulses. 

B. A circuit for providing pulses In succession 
from a plurality of unit circuits, In response to plural 
Phase drive signals <«h1. eh2). each unit circuit 
having first means (Me, M10, M14; m'*) to output a 
said pulse in response to a said drive signal and 
second I means (M9, Mt 3f M17. Q1, Q2, Q 3 ; m'4, 

predetermined state, 
characterised In that 

the second means of each unit circuit is coupled to 
one of plural phase drive signals fyci, ^c2: »M, 
*h2) to place the first means In the predetermined 
state In reponse thereto. 

7. A circuit according to claim 6. In which the 
second means Is also coupled to the output of 
another unit circuit, end places the first means In 
the predetermined state In response to the com- 
bination of a drive signal end an output signal 

fl. A circuit according to claim 7, In which the 
said another unit circuit Is a preceding unit circuit 
(Figs 3E, 3Q). 

9. A circuit according to claim 7, In whfch the 
said another unit circuit Is a following unit circuit 
(Rg3A) t 

10, A circuit according to any one of claims 6 
to 9, In which the said drive signals (ed. +c2) to 
which the second means is coupled are dtfterent 
from the drive signals (*h1, *h2) In response to 
which the first means outputs the said pulses. 
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